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(57) Abstract: A multilayer film (10), comprising, in the following order (a) a first layer (12) consisting essentially of amorphous 
polyamidc; (b) a second layer (14) adhered to a surface (16) of the first layer (12); and (c) a thinl layer (18) adhered to a surface 
(20) of die second layer (14), the third layer (18) comprising at least one member selected from ethylene/vinyl alcohol copolymer, 
polyamidc MXD6, polyamide MXD6/MXDI, polyvinylidenc chloride, and polyacrylonitrile. 
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package distortion, thereby maldiig a fOm which is dimensional!/ stable at elevated 
ten^eratures highly desirable for such packaging applications. 

Another packaging apptication for which high-ten^erature dimensional fihn 
stability would be desirable is when iihns are used as lidding materials for: flexible 
5 packages such as thermofoimed pockets for, e.g., hot dogs, lunch meats, etc.; s^-rigid 
vacuum and/or gas-fhished packages for meat and poultry contained in a foam or other 
seam-rigid type tray, and rigid packages, e.g., for yogurt, custard and other dairy 
products contained in a rigid mp-Uke container. When lidding £Qms are q)plied to such 
packages, heat is generally used to seal the fihn to the thecmofomied container, tray, or 
10 cip in which the product is contained Without sufficient dimensional sttdnlily, th^ 
lidding fihns can eitho* stretch or shrink during the Iklding process, resulting in 
inooiiq)letely sealed packages and distorted printed images on the fihns. 

A further process necessitating dimensbnal stability at elevated tenqperatures is 
printing. M aintenan ce of oolor-to-oolor registrBtion on the printing press & in^Kirtant, 
15 as is overaU consistency ofthe '"repeat length** of each printed ima^^ Dryingtunnel 
temperatures conunonly reach tenopcaratores of 200 degrees F (93 degrees Q. It is 
therefore preferred that the fihnhave sufficient resistance to stretching, necking and 
other types of defonnation at these ten^eratures so that registration is not tost, and that 
the repeat length of the images are consistently maintained on downstream packaging 
20 equ5)ment, where it may again fece elevated temperatures as noted above. 

Fihns that are dimensionally stable at high temperatures would generaify tend to 
be relatively stiff at room tenq)eratures. This attribute is highfy desirable when the film 
is made into a stand-up pouch for, e.g,, soups, sauces, beverages, and particulates, when 
itisthernx)fonnedintoapocketandlidded,andwhenitisusedasaliddi^ Thus, 
25 not only would a fihn having high-ten^erature dknensbnal stability be able to withstand 
the rigors of the packaging process without distortion, but fte resultant package would 
be stiff, which is advantageous in certain pack^^ig applicatfons such as those listed 
immediately above. 

Another requirement of films used m many of ttie aforementioned packi^jng 
30 applications is a low transmissfon rate of ox^en in order to preserve and extend the 
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That need is met by the present invratkm ii^hpxovules a multilayer film, 
comprising, in the foUowing order: 

a. a first layer consisting essential^ of amoiphous pol}^amide; 
5 b. a second layer adhered to a sur&ce of the first layer, and 

c. athirdlayeradheredtoasurfaceofthesecondlayer, the third layer 
conpising at least one membo" selected Gxym ethylene/vinyl alcohol copolymer, 
pofyamide MXD6, pofyamide MXD6/MXDI, polyvinylidene chbride, and 
po^raciybnitrile. Such materials pn>vkle the film with a low oi^gen transmission rate, 
10 Le., less than or equal to 30 cc of o^^gen per square meter of fihnper 24 hour period at 
1 atmosphere and at a teoqierature of 73T (at 0% relative humidity). 

Advantageously, the second layer is adhered to each of the first and third layers 
at a bond strength of at least O.SIb/incL In addition, the film has a storage modulus of 
greater than 30,000 pounds/ln^ at lao"* C for excellent dimensional stability at elevated 
15 tenQ>eratures. 

Brief Description of the Drawmg!; 

FIG. 1 is a cross-sectbnd view ofanniltilayerfibn in accordance with the 
present invention; 

20 FIG. 2 is a cross-sectional view of another multilayer film in accordance with the 

invention; and 

FIG. 3 is a graph showing storage moduhis vs. tenq)erature tor two fihns in 
accordance with the invention. 

25 Detailed Deac ription of the Invention 

FIG. 1 shows a multikyer film 10 in accordance with the present invent!^ 
having, in order, a first layer 12 consisting essentially of amorphous polyamide, a second 
layer 14 adhered to a sur&ce 16 of the first layer 12, and a third layer 18 adhered 
surfiice 20 of the second layer 14. As used heiCTi, the tenn'^multilayerfihtf' refers to 

30 thermoplastic material, generally in sheet or web fi>nn, having one or more layers 
formed fix)mpo^aneric or other materials which are bonded together by any 
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fonowing dianmes: hexaxnethylenedianmie, 2- mettylpentanirthylenediftniiiie, 2»2,4- 
trmeth)4hexaEiiethyle^ 2,4,4- trime^lhexameOQienediainm bis(4« 

ai&ino<^ctohe3grl)methane, 2,2-bis(4- anuiiocyctohexyl)isopnipyUdin^ 1,4- 
diammocyclohexane, US-diaininocg^lohexane, ineta-xylylenedi^^ 1,5- 
diammopeiitane, 1,4-diaiiimobiitane, l,3-^iainin0propane, 2-etliyldiaiiUD0butaae, 1,4*- 
dianmioiiiethylcyclohexane, p-xylylenediamme, m-phenylenediamine, p- 
pheD}deaedianune, and aBcyl substituted m-phenylenediamine and p-phenylenediamine. 
Exanq)les of amorphous po^^ainides that can be used also include those axnoxphous 
polymers prepared from the foUowing dicarboxylic acids: isophthalic acid, terephtha£c 
acid, all^l substituted iso- and terephthalic acid, adq)ic acid, sebacic acid, butane 
dicaiboxylic acid, and the like. The diamines and dicaitoj^Uc adds mentfoped above 
can be combined as desired, provided the resulting polyanritlft k f^Twntp hA^Sr For 
exan^le, an al^hatic diamine can genendly be combined 
ackl, or an aromatic diamine can general^ be com^^ 

acid to give suitabte amcnphous polyamides. Preferred amorphous pol^anndes are those 
in which either the diamine or the dicarbo^lic acid moiety is aromatic, and the other 
moiety is a%hatic. The al^hatic groiq)s of these poly^ 

4and 12 carbon atoms in a chain or an alq)haticcycfic ring system having up to IS 
carbon atoms. The aromatic groups of the polyamides preferably have mono or bi-c^clic 
aromatic rings whk^h may contain alq)hatic substituents of up to about 6 carbon atoms. 

The amorphous polyamide in first layer 12 preferably has a glass transition 
t«iq)erature of at least about 120** C, and may coit5)rise, e.g., at least one member 
selected from polyamide 6I/6T, pofyamide 66/69/61, and potyamide 66/610/MXD6. 
Exan^les of commercially available amorphous polyamide 6I/6T polymers include - 
Grivory™ G21 nybn from EMS, Selar™ PA 3426 from DuPont, and Novatec™ X21 
from Mitsubishi ChemicaL 

Another aspect of the present invention is that the second layer 14 is adhered to 
each ofthe first and third layers 12and 18,respectivefy,atabondstiengthofat]east 
O.SIb(/inch(ASTMF904). More prc&rabty, the bond stieDgthbetwera second lay^ 
14 and first layer 12, andbetweoi second layer 14 and thiid layer 18, is at least about 
0.7 Winch. 
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Such ester mer vants may include, for exanaple, methacrylate, n-butyl aciylate, iso-butyl 
aoylate, ethjd acryJate, vinyl acetate (e.g,, ethylen^teefliacrsdate capolymer, etc.). An 
exawplc of a suitable teipolymer may comprise 80% etMene, 10% iso-butyl adylate, 
and 10% mettiaciylic acid. 
5 Multilayer fihn 10 nmy be made by any suitable and 1^ 

e.g., cast or bb\m through either an annular or flat die, and is preferably fully 
coextruded As used herein, the tenn'^coextruded" refers to the pn>cess of e^ 
or more materials through a siug^ die with two or more orifices arranged so that the 
extrudates merge and weld together into a laminar structure before chilling and solidifying, 
10 e.g., via water, chilled metal roll, or air quenching. Multilayer film 10 preferably has less 
than 5% shrink in at least one direction at 120°C. Thus, it is preferred that the Sim is 
not oriented after coextrusion or, if it is, that it be heat-set to remove substantially all of 
the sbrink capability from the fOm. This property, Le., less than 5% shrink at 120'^C, 
along with a storage moduhs of greater than 30,000 pounds/in^ at 120*^ C, results in a 
1 5 film with excellent dimenskmal stability, both at room tenq>enitare and at higher 

teuiperatures, e.g., iqi to about 120^ C, as encountered during wBoy food packaging 
processes as discussed hereinabove. 

Multilayer fihn 10 may have any desh^ thickness, e.g., ranging fiom about O.S 
to about SO mils. More preferably, the thkkness ranges fram 0.5 -40 inils, more 
20 preferably stOl fix)m about 0 J - 30 mils, yet more preferabfy from about 0.5 - 20 mils, 
even more preferably from about 1 - 15 mils, still more preferably from about 1-10 
mils, and most preferably fiom 1-5 mils, such as from 1.5-4 mils. 

Referring rK>w to FIG. 2, a nine-layer embodiment of a multilayer film in 
accordance with the present inventbn will be described. Multilayer fSm 10 may be used 
25 alone, i.e., as a three-layer fihn. For certain packaging applications, it may be beneficial 
to include the three-kyer film 10 as a sub-structure in a larger nml^ Insucha 
configuration, the larger multilayer film incorporating fihn 10 as a sub-structure would 
possess an of the properties and benefits resulting fiom the three-layer structure of fihn 
10 as discussed above, but would also possess additional properties and benefits arising 
30 6om the additkmal layers. 
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materials for fifth layer 26 include at least one material selected firom pofyamides, 
potyesters, polycarbonates, polyurethanes, and polyaoylates. Potyolefin sur&ces having 
been modified by corona, plasma, flame treatment or acid etching such that the surfiuse 
energy exceeds 36 dynes/cm^ are also suitable for printing. Fifth layer 26 also preferably 
5 provides heat- and abuse-resistance to the film. A semi-ciystalline polyamide such as 
polyamide 6 is preferred. 

Multilayer film 22 may further conq)rise a sixth, intaior layer 30 positioned 
generally between the third and fourth layers 1 8, 24, e.g., adjacent fourth layer 24 as 
shown. It is preferred to include sixth layer 30 to balance any tendency of fifth layer 26 
10 to cause the fihn 22 to curl, which may occur if layer 26 contracts to a greater or lesser 
degree than the oth^ layers ofthefihniqKm cooling. For exanq>le, when fifth layer 26 
is a crystalline or semi-aystallme material, such as a semi-crystafline polyamide, it 
contracts to a greater degree upon cooling than the other film layers and, being an 
exterior layer, exerts a curling force on the film such that flie fihn tends to curi towards 
15 thefifthlayer. This tendency can be ofi^ by including in sixth l^er 30 a n^^ 

balances the crystallinity of fifth layer 26, Le., a crystalline or swd-crystalUne material 
Thus, sixth layer 30 preforably comprises at least one material selected fiom higih density 
po^rethjiene, low density polyethylene, linear tow density polyethylene, polypropylene, 
polyamide, and pol/esters. Higihdaisity polyethylene is preferred because it has 
20 sufiBdent Gi^mtalHiutytolialancethatofasemiK:^^ such as 

polyamide 6, and also adheres well to materials &om which the fourth (heat-seal) layer 
24 is preferabfy constructed. 

Multilayer fihn 22 may further comprise a seventh layer 32 adhered to a surface 
34 of third layer 18. The seventh layer 32 may be formed fix)m the same niaterial(s) as 
25 second layer 14, and thus may comprise at least one member selected fit)m pofyamide 
homopolymer or copolymer having greater than SO mole percent polyamide 6, 
polyamide homopolymer or copolymer having greater than 50 mole percent polyamide 
66, acid-modified polyolefins, anhydride-modified polyolefins, ethylCTe/aciylic acid 
oopolynoyer, ethylae/methacrylic acid copolymer, and etl^rlene copolymer or terpotymer 
30 having between 5 and 30 mole % ester mer units. Preferred materials inchide at least 
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<fensity polyethylene, 
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in file 



15 



20 



25 



The inateriab iised in the exanvles are identife^ 

'^'*^'*'»»>*«J*>mBASF„fMo«Oli«,NJ. 

f«;pmctaBi6omBASFofMo««OIiw.NJ. awyofl.M 
5. MB,.. ™«33«,,.^^,.„.,^ 
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with a density of 1 .140 g/cc (ASTM 1505) and a mehing point of 220 "C; pirohased 
fiom EMS of Sumter, SC 

6. MB2: CI^Ahn'1080864S;apol}nunide6niasteitat(^contain^ 
diatomaceous earth and 10% earacamide -with a density of 1.20 g/cc (ASTM 1505) 
and a melting point of 220 "C; purchased fiom Clariant of Mhmeapolis, MN. 

7. MBS: AMPACET 10853: a linear tow daisitypotyetJtylene based masterbatch 
containing 19.4% diatomaceous earth with a melt index of 1 .5 g/min (ASTM 1238) 
and a density of 1 .00 g/cc (ASTM 1505); obtained from Ampacet of De Ridder, LA. 

8. MB4: FSU255E; a IJ)PE-basedmasteibatch containing 25% diatomaceous 
silica and 5% micamide; obtained fiom ScfaiilniBr. 

9. EVOH: SOARANOLET; an ethytene/vinyl alcohol copolymer having 38% 
ethylene, a melt index of 3.2 (ASTM 1238) and a density of 1.17 g/cc (ASTM 
1505); obtained fiomNq>pon Goshei, supplied by Soaius of Arlington Heights, IL. 

10. TDE-l: TYMOR 1228B, an anhydride-grafted polyolefin resin having a melt 
index of 2.1 (ASTM 1238) and a density of 0.921 g/cc (ASTM 1505); purchased 
fixtmRohm and Haas of Philad^hia, PA. 

11. TIE-2: BYNELCXA39E660; an anhydride-grafted polyolefin in ethylene/vinyl 
acetate havmg a melt index of 2.4 (ASTM 1238) and a density of 0.943 g/cc (ASTM 
1505); obtained fiomDuPont of Wihrnogton, DE. 

12. HOPE: FORTIFLEX J60-500-1 19; a high density polyettylene with a mdt inde^c 
of 6.2 g/nm (ASTM 1238) and a density of 0.961 (ASTM 1505); obtained ibnn 
Sotvay Polymers of Ebuston, TX. 

13. LLDPE: EXCEED 361C33: a homogeneous ethylene hexene-1 copolymer with a 
melt mdex of 4.5 g/min (ASTM 1238) and a density of 0.917 g/cc (ASTM 1505) 
purchased 6om. Exxon Mobil of Houston, TX. 

14. LDPE: ESCORENE LD200.48; a tow density polyethylene with a meh index of 
7.5 g/min (ASTM 1238) and a density of 0.917 g/cc (ASTM 1505); obtained fiom 
Exxon Mobil of Houston, TX. 
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i.5 mis): 



5 Layer 24: 

Layer 30: 
Layer 38: 
Layer 32: 
10 Layer 18: 
Layer 14: 
Lay^ 12: 
Layer 36: 
Laya-26: 



15 



less ranging from 3.3- 

HDPE (19% oftotalthicbiessofh^ 1.9). 

TIE-1 (8%oftotaltbickiies8ofIayer8 1-9). 
PA6.I (6.5«/ooftotaIthicknessofl8yen, 1-9). 
BVOH (6% of total thickness of layera 1-9). 
PA6-1 (6J%oftotalthicknes8oflaym 1-9). 
aPA(10%oftotaltWcktiessoflayers 1-9). 
(I l«/o of total thickness of J,^ 1.9). 



1^ film was 



a cast coextnision process using an 
a wato- qnench iqjon exfting the die. 



^24: ^>6'/oI^PE.4o/,MB4(15o/,oftota,thick:^of,ayersl-9) 

1^30: HDPE(18o/ooftotalthicknessoflayen,1.9). 

I^yeraS: HE-, (6o/.oftotal thickness of layers 1-9). 
25 1^32: (6.5% oftotal thickness offers 1-9). 

Uyer 18: EVOH (6% of total thickness of layen, 1-9). 
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Layer 14: PA6-1 (6.5% of total thickness of layers 1 -9). 

Layer 12: aPA (18% of total tbickness of layers 1-9). 

Layer 36: 11E-2 (14% of total thickness of layers 1-9). 

Layer 26: 96% PA6-2 + 2% MBl + 2% MB2 (10% of total thickness of layers 1- 
5 9). 

The fihns of Exaa^les 1 and 2 whov sobjected to die foOowing tests: 

1) Nonnalizedbiqiact Total Clergy (NITE); tested in accoixiaacewidiASm 
exfxessed in il-lb per mil of film thicki^. 

2) Storage Modulus; tested in both the machine direction (MD) and transvorse direction 
10 Cn>) in accordance with ASTMD 5026-90; expressed in psi(iK>unds/in'). 

3) Curl Rating; a subiective observation of each fihn's tendency to cud or lay flat when 
placed on a fkU sarfii<» at room tenq>eniture; a scale of 1 to 5 was used w^ "1" 
indicating exceOeot flatness and "5" indicating highly problematic curUr^. 

4) Shrinkage; tested in accordance wftb ASTM D 2732 at 150 'C. 

1 5 5) Oxygen Transmission Rate; tested in accordance with ASTM D 3985; expressed as 
cc of oxygen per square meter of jShn pa- 24 hour period at 1 atmosphoe and at a 
tenq>erature of 73*7 (at 0% relative humidity). 
The results are snmmarized in Table 1. 

TABLE 1 



Test 


Example 1 


Example 2 


NITE(ft-lh/mil)@73«T 


0.155 


0.194 


NITE (ft-lh/ma) @ 41 op 


0.086 


0.103 


NITE (ft-Mnil) @ 32 "F 


0.082 


0.084 


Storage Moduhis at 80 "C MD/TD 
(psiXlOOO) 


65/71 


82/84 


Storage Modulus at lOCC 
MD/TD (psiXlOOO) 


57/57 


78/76 
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l^toraee AloduhiQ a* i m oo " 
pD/rD(psiX1000) 


48/47 

1 


65/62 


jStorage Modulos at 140»c^ 

pflyrD(psiX100Q) 

JStorage Modulus at 150^ ^ 

P^|^(psiX1000) 


1^15 ■ 


Ti/M 






P"riRiting(U(atceltentJ - 5(poor]) 
'Shrinkage LD/TD .(%) 


I 

m ~ 


1 

m 

4.58 


C^raTiansmissionRate 


5141 ~" 



tl«oi«d«)iim»i-*»i. '•™^™'«»™«s<ia(!iai% (tactile 
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l>y cast coextrusbiL The structure of those films may be summarized as follows (where 
a "I" indicates the interface of the two layers and all percentages are weight 
percentages): 

Sample 1: 100% aPA/EVOH 

5 Sample 2: 90% aPA + 10% N666/BVOH 

Sample 3: 75% aPA + 25% N666/EVOH 

Sample 4: 50% aPA + 50% N666/EVOH 

Sample 5: 1 00% N666/1BVOH 

Each of the fihn sainples was tested for interlasyer bond-strength (ASTM F 904), 
10 Young's modulus at 25 "C (ASTM D 882), and storage moduhis (ASTM 5026-90) at 
various teo^entnres. The bond-stre&gth and Young's modulus data is summarized in 
Table 2. 

TABLE 2 



SAMPLE 


BOND STRENGTH 
CWInch) 


YOUNG'S MODULUS 
(psi) 


1 


0.03 


346,000 


2 


0.08 


335,000 


3 


0.46 


343,000 


4 


Inseparable 


220,000 


5 


(not tested) 


(not tested) 



I 

1 5 Films having interlayer bond-strengfhs of kss than about 0.5 lb/inch are generalty 

considemlimsuitable for oonnnercial package Thus» the fihns of 

Saniples 1, 2, and 3, havmg 100%, 90%, and 75% anu)rphous pofyamide, respectively, 
would not be suitable for conunercial packaging use, whether such fihns were used 
alone or as a sub-con^on^ of a larger, multilayer fiam. In other words, Applicants 
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5 



10 



^^lyan^6/66or other c,ystaIliaepo«e.l.vean^^ 

50/O does the baod.stre^8thincreasesul^ 

H«'^«^'"'«J«oindicatedmT«blc2.theYoun8'sinod^ 
^fcocased wrth inc«m« a«o«rts of polyamide 6,66 blended with the anK,nAous 
pofyamule. ™» Pl-«nu.u« was shown „B«hnK>ie clearly when the fihns^^^ 
«-derwentstorBgenK,duh«testh^ 
146»C as indicated in Table 3 below. 

TABLES 
STORAGE MODULUS (PSI)" 
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70 


262.000 


177 000 


6S 747 


97 400 


AO 07A 


76 


254 000 


150 000 




99 ft^9 


47 A41 


81 


242 000 


1 2Q 000 








86 


231 000 


1 90 000 






*f4,io5 


91 




1 \A noo 


^1»1J/ 


1 C AQA 


43,315 




991 o^l^ 


11^ AAA 




14,714 


41,942 




AAA 


1 30 AAA 


10»u41 


14,680 


40,362 




'lai AAA 


1 CA AAA 
15U«U00 


9,533 


14,090 


38,043 


111 
111 


AAA 


145,000 


6,571 


12,812 


35,440 


Ho 


lAT AAA 

207,000 


tit f\/\J\ 

111,000 


5,414 


11,286 


33,229 


121 


206 000 


5S OQS 


*T,UOU 


in 11 A 


11 AQ^ 


126 


200,000 


13,945 


4,000 


9,939 


29,138 


131 


139.000 


4.838 


3,443 


9.752 


27,462 


136 


37,221 


3,403 


3,071 


9,440 


25,646 


141 


4,188 


2,736 


2,499 


84^37 


23,904 


146 


2,338 


2,223 


0 


8,522 


22,006 



As showu by the results in Table 3, the storage moduhis of san^les 2-5 decrease 
dramatically relative to sau5)le 1 as the teii5)erature of the fihn samples increases. This 
is particularly noteworthy in a coii5>arison of san9)le 1 (100% amorphous PA/EVOH) 
5 with 8an5)le 2, which is the same as sanq>le 1 except for the addition of 10% PA 6/66 
copotymer with the amorphous PA layer. Betweoi about 1 16 and 121 the modulus 
of san^le 2 dropped steeply to 55,095 psi and then to 13,945 psi between 121 and 126 
^C. In contrast, the moduhis of san^le 1 remained well above 100,000 psi even as fhe 
ten^erahuie increased above 130 ^C. Accon&gly, a layer consisting essential^ of 
1 0 100% amorphous poJ^amKle is inq)ortant in achieving high-temperature 

stiflhess/dimensional stability, Eventheadditionof as little as 10% crystalline 
polyamide has a dramatic detrimental efiect on the high-temperature modulus property 
of the amoiphons PA layer. 
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Smce the anK,iphous PA-containing layer is princ^aUy responsible ftr providing 
l«gh tenq,erature stifeess to the multilayer of the present invention, which stifftess 
effect dnninished by the other bwer inoctohis h^ of the fi^ 
blendco^nepolyainidewiththeaiDoiphouspob^^ 
5 ^^^alstabilityisdesiredofsuchauM^ 

anujiphompolyanridehasbeendetennnied to exhibit very 
ah^advai^geoustoinctadeasuitabfystrongbondiqg^^ 
iwlyanride. between the ainorphous PA and EVOH hyen^ 

mventu,n to obtain in^ved bond strengfli without sacrificing high-te^^ 
10 noduhis. 

While the invention has been des«ibed with reference to illustrative exanq,les. 
those skiM in the art win understand that variom nK>da^^ 
mveohon as described without dq,arting ftom the scope of the claims which folbw. 

15 



1 



wo 01/92011 



PCT/USOl/16091 



20 

What is claimed is: 

1 . A multilayer film, con^irisiiig, in the following order: 

a. a first layer consisting essentiaUy of amoiphous polyamide; 
5 b. a second layer adhered to a sur&ce of said first layer; and 

c. a third layer adhered to a sur&ce of said second layer, said third layer 
conqnrising at least one member selected fit>m ethylene/vinyl alcohol copolymer, 
polyamide MXD6, polyamide MXD6/MXDI, po^rvicylidene chloride, and 
polyacrylomtrile, 
10 wherein, 

sud second byer is adhoied to each of said first and thkd laym at a to^ 
strength of at least 0.5 Ib/inch, and 

said fifan has a storage moduhis of greater than 30,000 pounds/in^ at 120'' C. 

15 2, The multilayer fihn of claim 1 , wherein said amorphous po^amide in said first 
layer has a glass transition ten^erature of at least about 120^ C. 

3. The multilayer fihn of claim 1, wherein said amorphous polyamide in said first 
layer coii5)rises at least one member selected firom polyamide 6I/6T, polyamMe 

20 66/69/61, and polyamide 66/610/MXD6. 

4. The multilayer fihn of claim 1 , wherein said third layer ooniprises at least one 
member selected fiiom ettiylene/vinyl alcohol copolym^, polyamide MXD6, and 
pofyamide MXD6/NfXDL 

25 

5. The multilayer fihn of claim 4, wherein saul second layer con9)r^s atleast one 
member selected 6om polyamide homopo^er or copotymer having greater than 50 
mole percent polyamide 6, pofyamide homopolymer or copolymer having greater than 
50 mole percent polyamide 66, acid-modified polyolefins, anhydride-modified 

30 polyolefins, ethylene/aciylic acid copolymer, and ethylene/methactylic acid copolymer. 
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6. Themaltilayerfilmofclaim5.wherem8ddsecondlay^ 

n^ember selected from pofyan^e 6. polyaimde 66. ^ 

potyanride 6/69. polyanmie 6/12. polyaaride 66/610. and polyanade 66/69. 

5 7. Themultibyerfilmofclaiml.wheimsaaMh^ 
memba ' 



10 



8. The nmltilaya- film of clann 7, 
oopotynier or texpolymcr having between 5 and 30 mole '/o ester mer 'ni 



[ene 



9, ThemnMayerfiteof claim 1. wherein said fihn has less than S'/o shrink m at 
least one direction at 120**C. 

10. ^-«it%erfihnofch«nl.wher«nsaidfihn 
15 than 40.000 pounds/in^ at 120** C. 

n. ^°»«Iti^3«fi«niofclahnl. further compr^ 
compnshjg a material that is capable of foimmg a heat-seaL 

20 12. Themuhilayerfilmofclaim 11. further cori^am 

con?,iismg a material having a surfi«;e energy of at least 36 dynes/c^^^ 

13. '^^^"^fflmofclaiml^^saidfifflrlayerco^ 
material selected from polyamides. polyesters, pofycarbonates. polynrethanes. and 
25 polyaciylates. 

selected &oxn h^gji den^iwlyetfryfene, Ibw densdy polyettyl«ie, linear lowdensih/ 
30 Pofycthylene.po^^«ropylene.pobaimide.andpofy^ 
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15. The multilayer film of claim 14, further coixq)ristng a seventh layer adhered to a 
surface of sa&l third layer, said seventh layer corr^rising at least one member selected 
from polyamide homopolymer or copotymer having greater than 50 mole percent 
pol^amide 6, potyarcdde homopotyoner or copolymer having greater than 50 mole 
percent polyamide 66, acid-modified polyolefins, anhydride-modified po^olefins, 
ethylene/adyUc acid copolymer, etfaylene/methacrytic acid copolymer, and ethylene 
copolymer or tetpotymer having between 5 and 30 mole % ester m^ units. 

16. The multikyer fihn of claim 15, wherein said seventh layer comprises at least one 
member selected torn polyamide 6, polyamide 66, polyamide 6/66, and pol^^amide 66/6. 

17. The multilayer fifan of claim 1, wherein said fihn is coextnided. 

18. The multilayer fihn of claim 1 having a thickness ranging fix)m about 0.5 to about 
SO mOs. 

19. The multilayer fihn of claim 1 , wherein said fihn has an oxygen transmission rate 
of less than or equal to 30 cc of OT^gen per square meter of film per 24 hour period at 1 
atmosphere and at a toi^CTature of 73T (at 0% rektive humidity). 

20. The multilayer fihn of claim 19, wherein said fihn has an o^gen transmissioii 
rate ofless than or equal to 15 cc ofoxygenper squaie meter offihn per 24 hour period 
at 1 atmosphere and at a tenqierature of 73T (at 0% rehdve hnmulity). 
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